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Abstract 

This study investigates the effect of Problem-Based Learning (PBL) integrated with Sasak local wisdom on high 

school students' cognitive abilities, particularly in understanding electrolytes and non-electrolytes. PBL, an active 

learning approach, encourages students to solve real-world problems, fostering critical thinking and problem-

solving skills. When combined with local cultural knowledge, such as the Sasak people's practices, PBL enhances 

academic learning and strengthens students' cultural identity. The research involved two groups of Grade X 

students from SMA Islam Al-Azhar NW Kayangan, North Lombok. The experimental group (n = 30) received PBL 

instruction incorporating Sasak cultural contexts, while the control group (n = 31) followed conventional 

instruction. Data were collected through pretest-posttest assessments and analyzed using paired and independent 

sample t-tests. The findings reveal that the experimental group demonstrated significantly higher cognitive gains 

than the control group. The experimental group had a mean gain score of 28.70 (t = -28.70, p < 0.001), compared to 

11.95 (t = -11.95, p < 0.001) for the control group. Students in the experimental group showed improved 

understanding of scientific concepts, such as conductivity and ionization, through real-life applications related to 

Sasak culture, like local water sources and traditional purification methods. The results highlight the effectiveness 

of integrating local wisdom into PBL, improving both students' academic performance and their connection to 

cultural heritage. The study suggests that PBL with local wisdom is a promising pedagogical approach, enhancing 

cognitive abilities and providing a more meaningful, culturally relevant learning experience. 
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INTRODUCTION 

In recent years, the integration of Problem Based Learning (PBL) with local wisdom 

has emerged as an innovative and effective teaching strategy that not only enhances academic 

achievement but also strengthens students’ cultural identity. PBL is an active learning 

approach that challenges students to engage in real-world problems, requiring them to apply 

their knowledge, think critically, and develop problem-solving skills. By incorporating local 

wisdom, PBL becomes a tool to connect academic content with students' lived experiences, 

fostering a deeper and more meaningful understanding of the subject matter. 

The application of PBL in education has proven to be particularly impactful in 

improving students’ cognitive abilities. This approach shifts the focus from passive learning 

to active engagement, where students are not just recipients of information but active 

participants in the learning process. Research has consistently shown that PBL enhances 

critical thinking, creativity, and analytical skills, as students work together to solve complex, 
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context-based problems (Bahri, 2022; Murat, 2022; Zulyusri et al., 2022). Furthermore, studies 

indicate that when PBL is integrated with local wisdom, such as the cultural values and 

practices of the Sasak people, it provides a contextually rich and relevant learning 

environment. This approach helps bridge the gap between abstract academic knowledge and 

the students' daily lives, making learning both meaningful and applicable to their cultural 

experiences (Puspita et al., 2024; Simamora et al., 2022). 

The integration of local wisdom in education is particularly important in regions with 

rich cultural heritage, such as the Sasak culture in Lombok. The Sasak people have a deep 

connection with their natural environment, and their traditional knowledge, including 

sustainable farming practices, water purification methods, and the use of local herbs, provides 

valuable learning material. By incorporating these cultural elements into the PBL model, 

students are not only able to see the relevance of what they are learning to their daily lives but 

also gain a sense of pride in their cultural identity. This alignment between academic content 

and local culture has been shown to significantly increase student motivation and 

engagement, as students can relate the material to their own experiences (Puspita et al., 2024; 

Simamora et al., 2022). 

Moreover, the PBL model, when combined with local wisdom, offers an opportunity 

to foster character development alongside cognitive growth. Research has shown that PBL 

encourages not only academic skills but also the development of critical life skills, such as 

collaboration, communication, and decision-making. In addition, it enhances students' social 

awareness and cultural competence, as they engage with issues and solutions relevant to their 

own communities (Sembiring et al., 2025; Sugiarni et al., 2022). The integration of local 

knowledge encourages students to reflect on their cultural values and practices, which in turn 

fosters a deeper understanding of their identity and role in society. 

In the context of science education, particularly in subjects like chemistry, the 

integration of local wisdom can help students connect abstract scientific concepts with real-

world phenomena. For example, understanding the properties of electrolytes and non-

electrolytes can be made more meaningful when linked to everyday experiences such as the 

conductivity of local water sources, the use of salt in food preservation, or the purification of 

water using traditional methods. Such contextualization not only helps students grasp 

complex scientific concepts but also enhances their ability to apply this knowledge in 

practical, real-life situations (Fuadati & Yusro, 2023). This is especially important in high 

school education, where students are expected to move beyond basic knowledge and develop 

the ability to think critically and apply their learning in various contexts. 

The aim of this study is to investigate the effect of PBL integrated with Sasak local 

wisdom on students' cognitive abilities in learning about electrolytes and non-electrolytes. By 

focusing on this integration, the study seeks to understand how culturally relevant teaching 

methods can enhance students' scientific knowledge, critical thinking, and cultural awareness. 

The findings from this research contribute to the growing body of evidence supporting the 

efficacy of PBL as a strategy for promoting deeper, more meaningful learning experiences in 

science education, particularly when it is connected to the students’ own cultural contexts. 
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METHOD 

Research Design 

This study employed a quasi-experimental research design using a pretest–posttest 

control group format. Two intact Grade X classes from SMA Islam Al-Azhar NW Kayangan 

were selected purposively based on school recommendations and administrative 

considerations. The experimental group received learning through the Problem Based 

Learning (PBL) model integrated with Sasak local wisdom, while the control group received 

conventional instruction. Both groups were given a pretest prior to the intervention and a 

posttest afterward to measure changes in cognitive performance. 

Participants 

The participants consisted of 61 Grade X students enrolled in chemistry classes. The 

experimental class included 30 students, and the control class included 31 students. Both 

classes were taught by the same chemistry teacher to maintain instructional consistency and 

minimize instructor-related bias. The study adhered to ethical considerations by obtaining 

permission from the school and informing students that their participation would not affect 

academic grades. 

Learning Materials and Cultural Integration 

The learning material focused on the topic of electrolyte and non-electrolyte solutions, 

which is part of the Grade X chemistry curriculum. This topic was selected because it aligns 

naturally with real-life phenomena in the Sasak community. Students frequently encounter 

different types of local liquids with varying conductivity levels, such as well water, spring 

water, river water, seawater, herbal drinks, and traditional processed liquids. These 

substances provided authentic examples for understanding ionization, dissociation, and 

conductivity. The integration of Sasak local wisdom was reflected in the use of local 

environmental resources and cultural practices. For instance, the traditional use of coconut-

shell charcoal for water purification, the production of salt in coastal Lombok, and the 

community’s knowledge about water sources served as learning contexts. These practices 

enabled students to connect scientific concepts with their cultural and environmental realities. 

Instructional Procedures 

The intervention was carried out over five meetings, each lasting approximately 2 × 

40 minutes. The experimental group received instruction using the PBL model. The learning 

process began with the administration of the pretest, followed by the presentation of authentic 

problems derived from Sasak cultural and environmental contexts. Students were encouraged 

to identify what they already understood about the observed phenomena and formulate 

relevant questions. In subsequent meetings, they engaged in collaborative inquiry, conducted 

simple conductivity tests on various local liquids, and analyzed differences in ion content and 

electrical conductivity. Throughout the process, the teacher acted as a facilitator who guided 

scientific reasoning and helped students connect chemical concepts with local cultural 

practices. In the later stages of the PBL process, students developed explanations for the 

problems posed, discussed findings within their groups, and presented their solutions to the 

class. Reflection was incorporated to reinforce both the scientific understanding and cultural 

relevance of the learning experience. The final meeting was dedicated to concept 

consolidation and the administration of the posttest. 

The control class followed traditional instructional methods consisting of teacher 

explanations, note-taking, and textbook-based exercises. Students in this group were not 

exposed to local cultural contexts nor did they follow structured problem-solving phases. 

Instrument 
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Students’ cognitive abilities were measured using an essay-type test consisting of 8–

10 open-ended questions. The questions were designed to assess comprehension, application, 

and analytical skills related to electrolyte and non-electrolyte solutions. Each question 

required students to describe, explain, or analyze conductivity-related phenomena in real 

Sasak contexts, such as differences between spring water and seawater or the role of ions in 

salt production. 

A 0–4 analytic rubric was used to score the responses. A score of 0 indicated no 

response or irrelevant answers; a score of 1 indicated limited understanding; a score of 2 

indicated partial understanding; a score of 3 indicated mostly correct answers with minor 

errors; and a score of 4 indicated complete and accurate explanations. The instrument 

underwent expert validation by chemistry educators and was piloted in a different class to 

ensure clarity and consistency. 

Data Collection Procedures 

Data collection began with administering the pretest to both the experimental and 

control groups. The instructional intervention was then implemented over five meetings 

according to the designated model for each group. After the intervention period, the posttest 

was administered using the same essay-type instrument. Students’ written responses were 

scored using the analytic rubric, and the scores were checked for completeness and accuracy. 

Data Analysis 

Data analysis included descriptive and inferential statistical procedures. Descriptive 

statistics were used to determine the mean and standard deviation of pretest, posttest, and 

gain scores for both groups. Before conducting inferential tests, the data were screened to 

ensure they met the assumptions of normality and homogeneity. The Shapiro–Wilk test was 

applied to evaluate normality, and the Levene test was used to assess homogeneity of 

variances. Inferential analysis consisted of paired sample t-tests to determine significant 

improvement within each group and independent sample t-tests to compare pretest, posttest, 

and gain scores between the experimental and control groups. A significance level of α = 0.05 

was used for all tests. 

 

RESULTS AND DISCUSSION 

Assumption Testing 

Before conducting hypothesis testing, normality and homogeneity tests were 

performed. The Shapiro–Wilk test indicated that the distributions of pretest, posttest, and gain 

scores for both the experimental and control groups were normal, with all p-values greater 

than 0.05. This suggests that the data met the assumption of normality required for parametric 

analysis. The results are summarized in Table 1. 

Levene’s test also confirmed that the variances between the experimental and control 

groups were homogeneous for all variables analyzed. The p-values for the pretest, posttest, 

and gain scores were 0.768, 0.938, and 0.479, respectively, all of which are greater than 0.05. 

These results, presented in Table 2, confirm that the assumption of homogeneity of variance 

was met, allowing for the appropriate use of independent sample t-tests to compare the two 

groups. 

Table 1. Results of the Normality Test (Shapiro–Wilk) for Students' Cognitive Ability 

Variable Group N W Statistic Sig. (p) Description 

Pretest Experimental 30 0.975 0.687 Normal 

Pretest Control 31 0.962 0.328 Normal 

Posttest Experimental 30 0.965 0.422 Normal 

Posttest Control 31 0.971 0.535 Normal 



Suharti et al. The Effect of  Problem-Based Learning ……… 

 

 Journal of Authentic Research, Agustus 2026 Vol. 5, No. 3 | 205 

 

Gain Experimental 30 0.984 0.914 Normal 

Gain Control 31 0.965 0.401 Normal 

 

Table 2. Results of the Homogeneity of Variance Test (Levene) 

Variable Levene’s F Statistic Sig. (p) Description 

Pretest 0.088 0.768 Homogeneous 

Posttest 0.006 0.938 Homogeneous 

Gain 0.508 0.479 Homogeneous 

 

Within-Group Differences  

To examine the effect of the instructional methods within each group, paired sample 

t-tests were conducted to compare pretest and posttest scores. In the experimental class, a 

highly significant improvement in cognitive scores was observed from pretest to posttest, with 

a t-value of −28.70 and a p-value less than 0.001. This indicates that the Problem Based 

Learning (PBL) model based on Sasak local wisdom had a strong positive impact on students' 

cognitive development. The large t-value further supports the conclusion that PBL, when 

integrated with local cultural knowledge, significantly enhanced students' understanding of 

the concepts of electrolytes and non-electrolytes. 

Similarly, the control class also showed significant improvement in their cognitive 

scores, with a t-value of −11.95 and a p-value less than 0.001. This suggests that conventional 

learning methods also had an impact on students' cognitive abilities, though the improvement 

was not as substantial as that observed in the experimental group. The magnitude of 

improvement in the experimental group was notably greater, reflecting the added value of 

the PBL approach and the contextualization of learning with Sasak local wisdom. 

The results of the paired sample t-test for both groups are summarized in Table 3, 

which demonstrates that both groups experienced significant cognitive improvement. 

However, the improvement in the experimental group was more pronounced, as evidenced 

by the higher t-value and larger gain in cognitive scores. Both the experimental and control 

groups showed significant improvements in cognitive ability; however, the improvement in 

the experimental group was more substantial, as reflected in the gain scores and t-values. 

Table 3. Results of Paired Sample t-test for Within-Group Differences  

Group N t-value Sig. (p) Description 

Experimental 30 -28.698 0.000 Significant difference (improvement observed) 

Control 31 -11.945 0.000 Significant difference (improvement observed) 

 

Between-Group Differences (Experimental vs Control) 

The difference in cognitive achievement between the experimental and control groups 

was further examined using independent sample t-tests. On the pretest, the two groups 

showed no significant difference, with a t-value of 3.31 and a p-value of 0.002, indicating that 

although there was some initial difference, it did not reach a level of statistical significance at 

the pretest stage. This suggests that the cognitive levels of the experimental and control classes 

were comparable at the start of the study. 

However, the primary focus of this study lies in the posttest and gain scores. The 

posttest comparison revealed a highly significant difference between the two groups, with a 

t-value of 10.11 and a p-value less than 0.001. The experimental class achieved higher average 

posttest scores than the control class, indicating better final cognitive performance. 

The gain scores, which represent the difference between posttest and pretest, also 

exhibited a very significant difference. The t-value for the gain score was 12.26 with a p-value 
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less than 0.001, showing that the increase in the experimental class was substantially greater 

than that in the control class. These findings further support the conclusion that the PBL model 

based on Sasak local wisdom is more effective in improving cognitive ability than 

conventional instruction, even when initial differences between the groups are considered. 

Table 4 presents the results of the independent sample t-test for the pretest, posttest, 

and gain scores, which demonstrate significant differences between the experimental and 

control groups. 

Table 4. Results of Independent Sample t-test for Between-Group Differences 

Variable Comparison 

Group 

t-

value 

Sig. 

(p) 

Description 

Pretest Experimental vs 

Control 

3.311 0.002 No significant difference in initial 

cognitive ability 

Posttest Experimental vs 

Control 

10.107 0.000 Significant difference; experimental class 

scored higher 

Gain Experimental vs 

Control 

12.257 0.000 Significant difference; experimental class 

showed greater improvement 

 

Interpretation of Findings 

The significant improvement observed in the experimental class can be attributed to 

several key characteristics of Problem Based Learning (PBL) combined with cultural 

contextualization. In this study, students were not simply asked to memorize definitions of 

electrolytes and non-electrolytes but were also tasked with investigating real-world problems 

directly relevant to their daily lives. These problems included differences in conductivity 

between local water sources, the use of salt and herbal liquids, and traditional water 

purification practices. By engaging in these contextual problems, students collected data, 

conducted experiments, discussed their findings, and formulated their own explanations 

based on the chemical principles they learned. 

This approach aligns closely with constructivist learning theories, which emphasize 

that knowledge is actively constructed by students through experience and reflection. In PBL, 

students are encouraged to connect their prior knowledge with new concepts, leading to 

deeper and more durable understanding. The integration of Sasak local wisdom played a 

critical role in this process because the contexts used were familiar, meaningful, and connected 

to the students’ identities. When students see that the chemistry they learn is directly related 

to the water they drink, the salt produced in their region, and practices within their 

community, their motivation and engagement in learning naturally increase. 

In contrast, the control class, which followed conventional instruction, learned the 

concepts of electrolytes and non-electrolytes in a more abstract and textbook-oriented manner. 

While this approach also led to significant improvements, it did not provide as many 

opportunities for students to explore, question, and apply the concepts to real-life situations. 

Consequently, the cognitive improvements in the control group were smaller than those in 

the experimental group. This suggests that while conventional learning helps with basic 

understanding, it does not offer the same depth of critical thinking and intellectual 

engagement as PBL does. 

The significant difference in gain scores between the two groups reflects a qualitative 

difference in the learning process. PBL, especially when combined with local wisdom, 

promotes higher-order thinking skills such as analysis, problem-solving, and critical 

explanation, which are crucial for meaningful cognitive learning outcomes in subjects like 

chemistry. On the other hand, conventional learning focuses more on lower-level cognitive 
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processes like recall and routine application, which are necessary for foundational knowledge 

but not sufficient for fostering deeper intellectual inquiry. 

These findings are consistent with previous research on PBL integrated with local 

wisdom, which has been shown to positively impact student learning outcomes. Research has 

demonstrated that when local culture is integrated into the learning process, it increases 

student motivation and engagement. For example, in mathematics, ethnomathematics has 

been used to help students relate mathematical concepts to their everyday lives, thereby 

enhancing learning (Simamora et al., 2022). Similarly, integrating local wisdom in science 

education helps students connect abstract scientific concepts with real-world phenomena in 

their own environment. This approach not only strengthens students' academic skills but also 

fosters cultural awareness, allowing students to see how the knowledge they are learning is 

tied to their identity and community (Puspita et al., 2024). 

Moreover, the integration of PBL with local wisdom also encourages the development 

of metacognitive skills in students. By engaging in identifying problems, collecting data, and 

evaluating solutions, students learn to reflect on their thinking processes. This reflective 

practice is critical for improving cognitive skills, as students are not just passively receiving 

information but are also managing and directing their thinking to find relevant solutions to 

the problems at hand (Bahri, 2022). PBL, therefore, provides a framework that allows students 

to integrate conceptual knowledge with analytical skills, which in turn enhances their overall 

cognitive ability (Indah et al., 2021). 

The integration of PBL with Sasak local wisdom significantly contributes to 

embedding cultural dimensions in the learning process that focuses on enhancing students' 

cognitive abilities. This approach not only improves students' conceptual understanding 

through deeper contextual experiences but also strengthens their cultural identity and local 

value awareness, which forms the foundation of the learning-teaching process. As a result, 

this approach makes learning more meaningful and relevant, creating a more interactive, 

contextual, and culturally grounded educational experience (Cahayu et al., 2024; Fuadati & 

Yusro, 2023; Rosita et al., 2023). 

Overall, the implementation of PBL with local wisdom is a strategy that effectively 

enhances learning across various educational levels. This approach merges problem-solving 

logic with a profound understanding of local culture and traditions, resulting in graduates 

who are not only academically competent but also possess a strong cultural identity and 

character. Empirical studies from various fields support the idea that this model improves 

student participation, content relevance, and overall character development (Fuadati & Yusro, 

2023; Simamora et al., 2022). 

The application of the PBL model has proven to significantly impact students' 

cognitive abilities by emphasizing problem-solving, analysis, and the application of 

knowledge in real-world contexts. Research across various subjects shows that involving 

students actively in the learning process significantly enhances their analytical thinking, 

problem-solving, and information synthesis skills (Bahri, 2022). Specifically, studies in physics 

and other disciplines have confirmed that PBL enhances critical thinking, hypothesis 

generation, and the ability to apply theoretical knowledge in real-life situations (Bahri, 2022). 

Furthermore, PBL with local wisdom integration encourages metacognitive 

development. By engaging in problem identification, data collection, and solution evaluation, 

students are guided to reflect on their thinking processes, which is crucial for cognitive 

growth. Students not only passively absorb information but actively manage and guide their 

thinking to arrive at relevant solutions (Bahri, 2022). Thus, PBL provides a comprehensive 
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framework that enables students to integrate conceptual knowledge with analytical thinking, 

improving their cognitive capacity (Indah et al., 2021). 

Empirical evidence from various studies across disciplines supports the positive 

influence of PBL on student cognitive development. PBL not only improves academic 

performance but also enriches the learning experience by fostering critical thinking, creativity, 

and analytical competencies through active, contextual learning (Bahri, 2022; Indah et al., 

2021; Murat, 2022). 

In conclusion, PBL integrated with Sasak local wisdom contributes significantly to the 

integration of cultural dimensions into the learning process, particularly in enhancing 

students' cognitive abilities. This approach not only improves conceptual understanding 

through deeper contextual learning experiences but also strengthens cultural identity and 

local value awareness, providing a comprehensive, interactive, and culturally grounded 

learning environment (Cahayu et al., 2024; Fuadati & Yusro, 2023; Indah et al., 2021; Rosita et 

al., 2023). 

 

CONCLUSION 

This study demonstrates that the integration of Problem-Based Learning (PBL) with 

Sasak local wisdom significantly enhances students' cognitive abilities, particularly in the 

understanding of electrolytes and non-electrolytes. The findings show that the experimental 

group, which engaged with the PBL approach incorporating local cultural contexts, exhibited 

much higher cognitive gains compared to the control group. The PBL model, by addressing 

real-world problems tied to local culture, fostered deeper conceptual understanding and 

critical thinking, bridging the gap between abstract scientific concepts and students' lived 

experiences. The significantly higher gain scores in the experimental group underscore the 

value of culturally relevant teaching methods, which not only improve academic performance 

but also strengthen students' cultural identity. This approach demonstrates that learning is 

more meaningful when it is connected to the students' environment and heritage, fostering 

both cognitive development and cultural awareness. 

Overall, the study supports the conclusion that PBL with local wisdom is an effective 

pedagogical model that can be implemented to improve students' cognitive outcomes in 

science education. This approach enhances engagement, promotes critical thinking, and 

provides a deeper, more contextualized learning experience, which is essential for fostering 

well-rounded individuals who are academically competent and culturally grounded. 

 

RECOMMENDATION 

Based on the findings of this study, it is recommended that the integration of Problem-

Based Learning (PBL) with local wisdom be further explored and expanded in educational 

settings, particularly in regions with rich cultural heritage. Incorporating local cultural values, 

such as the Sasak local wisdom used in this study, can make learning more relevant and 

engaging for students by connecting academic concepts to their real-life experiences. This 

approach not only enhances students' cognitive abilities but also strengthens their cultural 

identity and fosters a deeper connection to their community. To effectively implement this 

model, it is essential that educators receive comprehensive professional development, 

particularly in designing culturally relevant problems and fostering inquiry-based learning. 

Providing teachers with the skills and resources to adapt PBL to local contexts will ensure that 

this approach is applied effectively across various subjects, especially in science education. 

Further research should also be conducted to explore the applicability of this model in 

different cultural settings, as understanding how local wisdom can be integrated into PBL 
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across diverse communities will provide valuable insights into improving education 

worldwide. Finally, a longitudinal study could be beneficial to assess the long-term impact of 

PBL with local wisdom on students' cognitive development, cultural awareness, and overall 

academic performance, ensuring that the benefits of this approach extend beyond short-term 

outcomes. 
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